A large epidemic of anthrax that occurred in Sverdlovsk (now Ekaterinburg), Russia, in 1979 resulted in the deaths of many persons. A series of 42 necropsies, representing a majority of the fatalities from this outbreak, consistently revealed pathologic lesions diagnostic of inhalational anthrax, namely hemorrhagic necrosis of the thoracic lymph nodes in the lymphatic drainage of the lungs and hemorrhagic mediastinitis. Bacillus anthracis was recovered in bacterial cultures of20 cases, and organisms were detected microscopically in the infected tissues ofnearly all ofthe cases. A novel observation was primary focal hemorrhagic necrotizing pneumonia at the apparent portal of entry in 11 cases. Mesenteric lymphadenitis occurred in only 9 cases. This remarkably large series demonstrated the full range of effects of anthrax bacteremia and toxemia (edema especially adjacent to sites of extensive infection and pleural effusions) and hematogenously disseminated infection [hemorrhagic meningitis (21 cases) and multiple gastrointestinal submucosal hemorrhagic lesions (39 cases)].
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Beginning early in April 1979, there was a sudden outbreak of an unknown disease among the population of Sverdlovsk in the former Union of Soviet Socialist Republics. In this large industrial city just east of the Ural Mountains, the majority of the patients resided in a limited area on the southern edge of the municipality. International (3, 4) .
RESULTS
The initial diagnosis of anthrax was made by the pathologist (F.A.A.) in case 1 of this series on the basis of the remarkably hemorrhagic meningitis in a patient who died on approximately the sixth day of the epidemic. The diagnosis was confirmed by demonstration of bacilli on smears prepared at necropsy on the same day (April 10, 1979) ITo whom reprint requests should be addressed.
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The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. (5) and in epidemiologically diagnosed humans (6-13). The pathogenesis ofB. anthracis infection that enters via the normal lung begins with transport of spores to the peribronchial and mediastinal lymph nodes (8, 14) . After germination of the spores, the bacteria replicate and secrete the three components of the toxin: protective antigen, edema factor, and lethal factor (15) (16) (17) . Thus, inhalational anthrax is characterized by the severe local effects of the toxin at its primary site of production, thoracic hemorrhagic necrotizing lymphadenitis and hemorrhagic necrotizing mediastinitis, as well as the systemic effects of bacteremia and toxemia. These thoracic lesions are not expected to occur in toxemic cutaneous or intestinal anthrax because spread from the cutaneous or intestinal portal of entry by the lymphatic vessels would involve the regional lymphatic drainage of the primary skin or intestinal lesion, but there would be no spread to the lymphatic drainage of the lungs in the mediastinum. In 11 cases of the present series, there was a single primary pulmonary lesion analogous to the Ghon focus in the more slowly developing infection, tuberculosis.
The gastrointestinal lesions appear to be mainly, or possibly wholly, hematogenous in origin. tered in the submucosa where the blood supply is most prominent. These lesions are analogous to the submucosal metastases of hematogenously disseminated highly malignant neoplasms. The mucosa was present over even the largest hemorrhagic lesions that in some cases extended through the muscularis propria, further suggesting that the infection amrved in the submucosa via the bloodstream rather than entering the mucosa from the gastrointestinal lumen. In fact, Gram-positive bacilli were observed microscopically in blood vessels of the intestinal submucosa. In 4 of the 11 reported cases of the pathology of fatal inhalational anthrax published in the English language since 1960, intestinal lesions presumably of hematogenous origin were described (6, 7, 9, 10-13). Moreover, the classic Russian pathology text by Davidovsky (18) emphasizes that in 90% of cases with gastrointestinal lesions, the enteric pathology occurs because of hematogenous spread of bacilli from a cutaneous or respiratory portal of entry. Although a study of the pathology of epidemiologically diagnosed intestinal anthrax is lacking, the best data available suggest that the primary lesion of intestinal anthrax is usually solitary and located in the terminal ileum or cecum (19) . The lesions in the present series of cases usually were numerous and involved many regions of the gastrointestinal tract, including in most cases the stomach and jejunum, indicating that the gastrointestinal (Brown-Hopps stain; x250.) involvement was most likely hematogenous. In 9 of our cases, the route of spread from the pulmonary portal of entry included lymphogenous spread to the mediastinal lymph nodes, followed by hematogenous spread to the intestinal wall and subsequent lymphatic spread to the mesenteric lymph nodes, which were less severely involved than the thoracic lymph nodes. Unfortunately, there is a paucity of information regarding the pathology and pathogenesis of primary intestinal anthrax for comparison with our cases (18) (19) (20) (21) (22) (23) (24) (25) (26) .
The tragedy of these deaths is compounded by the conditions of secrecy that have impeded elucidation of many facts that potentially would be useful in the future diagnosis and treatment of inhalational anthrax. The paucity of clinical information impairs extensive clinicopathologic correlations including the effects of various therapeutic approaches. Some deaths occurred outside the hospital, at home, or even in the street or in a field. Medical personnel accompanying the emergency transport vehicles often made an initial diag- 
